The cycloaddition reaction between 2,3-dimethylbuta-1,3-diene and methylacrylate proceeds by the second order kinetics. The rate constants increase with the increase in the excess of one of the reactants. The change in the effective rate constants is described by the Michaelis-Menten equation indicating that the reaction proceeds through the initial equilibrium stage of formation of a molecular complex stabilized by van der Waals interaction which then transforms into the product.
with methyl acrylate (MA) to optimize the process of producing methyl-3,4-dimethylcyclohex-3-ene-1-carboxylate (formula 1).
(formula 1)
Experimental part
Kinetic studies were performed in temperature controlled sealed glass ampules according to the method described in [4] , in the temperature range 403-433K. To the 10 cm 3 ampules were charged methyl acrylate and 2,3-dimethylbuta-1,3-diene synthesized by us previously [5] in the molar ratios from 1:1 to 1:1.75 and some hydroquinone, the ampules were sealed and placed in a thermostat. At regular intervals, an ampule was removed from the thermostat, quickly cooled, opened, and the reaction mixture was analyzed by gas-liquid chromatography on a SELMI CHROM-1 apparatus. The quantitative analysis was performed with internal normalization.
The accuracy of chromatographic analysis in multiple parallel determinations did not exceed 3% [6] .
The investigated reaction proceeds according to the second-order kinetics. The values of effective rate constants are listed in Table 1 . We found that the values of the effective second order constants increase with the increasing ratio 2,3-dimethylbuta-1,3-diene : methyl acrylate. The difference is more pronounced at higher temperatures. It was appropriate to examine in more detail the mechanism of this reaction. Note that the mechanism of the [4 +2]-cycloaddition reaction today is still controversial [7] .
The Diels-Alder reactions may actually take place according to a two-step mechanism [8] [9] [10] [11] [12] .
Such a two-step mechanism with biradical intermediate takes place e.g. in the 2-chlorobuta-1,3-diene dimerization reaction [8] . On the other hand, reactions e.g. of 3-nitropyridine with 1-methoxy-3-trimethoxysillylbuta-1,3-diene [9] , 4,6-dinitrobenzofuroxan with 1-trimethylsilyloxybuta-1,3-diene [10] , aryl-substituted 1,2,4-triazines with 2-cyclopropylidene-1,3-dimethylimidazolidine [11] and 1,1,1-trifluor-3-nitroprop-2-ene derivatives with enamines [12] take place according to a two-step, zwitterionic mechanism.
In the case of interaction between methyl acrylate and 2,3-dimethylbuta-1,3-diene, the reaction can take place in two ways (Scheme 1): with the primary interaction of the atoms C (1) and C (7) (the way T11-I1-T12) or with the primary interaction of the atoms C (2) and C (10) T21-I2-T22) (Scheme 1).
In the first way, the T11-I1-T12 reaction passes (Table 1) . 
Results and discussion
In our case, the change in the effective rate constants of the 2,3-dimethylbuta-1,3-diene cycloaddition to methyl acrylate as a dependence on the ratio of reactants is also satisfactorily described by the MichaelisMenten equation (2) . This fact suggests that the cycloaddition reaction between 2,3-dimethylbuta-1,3-diene and methyl acrylate proceeds through a stage of equilibrium with the formation of a molecular complex stabilized by van der Waals interaction [13, 14] From the dependences shown in Figure 3 for four temperatures, we obtained the following (Table 2 ). However, the nature of the interaction of the components should be studied in more detail. [17] .
Conclusions
The results of the study of kinetic 
